1. Introduction. -Among the various techniques which allow the study of the electron excitation spectra in solids, the energy loss spectroscopy of electrons transmitted through thin foils has revealed some advantages and some limitations. When combined with an electron microscope, we proved in previous studies [1] that the measurement could be achieved on reduced areas and this possibility is formed on some of these materials. Bakulin et al. [3] checked the evolution of the spectra during the oxidation process due to the heating by the electron beam and Daniels [4] has extracted from his results the optical constants of Gd and Dy between 0 and 50 eV.
In a preliminary note [5] We have deliberately omitted the characteristic lines appearing at much higher energies (around Keil [ 11 ] . The latter function describes the angular distribution of the inelastically scattered electrons. The beam geometry in our experimental arrangement corresponds to an illuminating divergence angle Oi -10 -3 rad or less, which remains much smaller than the maximum angle of collection Omax equal to 5 x 10-3 rad, defined by the contrast aperture in the back focal plane of the objective lens. The geometrical arrangement described by Wehenkel [10] corresponds to the situation generally encountered in the scanning transmission electron microscope (STEM), which is similar to ours as a consequence of the reciprocity theorem. The function can therefore be evaluated in a similar way and one finds and Eo is the primary energy. The energy loss function is then normalized as in reference [6] by using the well-known sum rule :
For the metallic samples, In these formulae, AE is expressed in eV and these effective numbers are assigned respectively to one atom of terbium (Fig. 12) , one molecule TbH2 (Fig. 13 ) and one molecule Dy203 (Fig. 14) . Curzon and Singh [12] . In the framework of a free electron model, the experimental determination of the plasmon energy generally differs from the calculated value by a shift of 2 to 3 eV towards higher energies (see Table II (Fig. 9) becomes exhausted at about 14 eV, which corresponds to neff(B2) lying between 3 and 3.5 ( Fig. 12 ). In conclusion, the oscillator strength associated with interband transitions from occupied f levels remains well below one electron per atom.
This result is in good agreement with the reflectance studies on europium and ytterbium due to Endriz and Spicer [2] who conclude that there is little evidence for transitions from 4f-electron states either in anomalies in the structure of the optical conductivity or in increased oscillator strength. These authors suggest that the weakness of these transitions can be explained in terms of atomic like oscillator strengths following the theory of Fano and Cooper (15) and they conclude that the 4f -&#x3E; 5d-like state transition should account for less than 5 % of the total 4f oscillator strength (that is 0.5 electron/atom in Tb) :
our results tend to confirm this assertion.
A closer examination of the plasmon peak in the energy loss function curve (Fig. 3) b) Collective excitations in hydrides (LnH2). - The plasmon peak in hydrides is generally shifted by some 3 eV above the position of the plasmon peak in the metal. This effect can be understood by assuming a higher density of nearly free electrons in the conduction band, originating from the hydrogen atoms : the discrepancy between the measured and the freeelectron calculated values (with 5 electrons per molecule LnH2) for the plasmon energy is similar in the metal and hydride phase (see Table II ).
Electron energy band calculations by Switendick [ 16] show that for the dihydrides, an extra band corresponding to the antibonding combination of the two [20] . Moreover, the effective number of electrons neff involved in excitation processes in this energy range, is always equal to six electrons per metallic ion. This contribution is visible as a strong absorption band in the oscillator strength curves or as a symmetrical peak, 10 to 12 eV wide, located about 10 eV beyond the threshold in the energy loss spectra. This behaviour is quite similar to the one which has been observed for scandium and yttrium [6] and for the first transition metals Ti or V [21, 22] . (See Wendin [23] for an extensive discussion of similar effects.)
